Vascular effects of arachidonic acid in the rat perfused heart. Role of the endothelium, cyclooxygenase, cytochrome P450, and K(+) channels.
The vascular effects of arachidonic acid (AA) were addressed in the rat perfused heart in terms of metabolic pathways and effector mechanisms. Under basal perfusion pressure, AA elicited dilator responses. However, in hearts treated with nitroarginine to eliminate nitric oxide and to elevate perfusion pressure, the predominant effect of AA was vasoconstriction which was converted to a vasodilator effect by inhibition of cyclooxygenase or antagonism of TP receptors. The vasodilator effect of AA in nitroarginine- and indomethacin-treated hearts was greatly attenuated by clotrimazole, an inhibitor of cytochrome P450, and by inhibition of K(+) channels with tetraethylammonium; in the absence of indomethacin, clotrimazole enhanced the vasoconstrictor effect of AA. When endothelin was used to constrict the coronary vasculature, AA also produced cyclooxygenase-dependent vasoconstriction. In hearts constricted with the endoperoxide analogue, U46619, only endothelium-dependent vasodilator effects of AA were observed that were reduced by indomethacin or clotrimazole. These results indicate that the coronary vasoconstrictor effect of AA which is expressed with elevated tone, results from its conversion by cyclooxygenase to a product(s) that activates TP receptors. The vasodilator effect exhibits two endothelium-dependent components, one mediated by cyclooxygenase products and the other by a cytochrome P450-derived product that activates K(+) channels.